The reovirus S1 gene codes for two polypeptides: al and as. In order to characterize the structure and function of the ~rl polypeptide, we have expressed the ~rl protein in Escherichia coll. The SI gene from mammalian reovirus type 3 (Dearing strain) and the variant K strain were subcloned into an expresssion vector containing the tac (trp-lad) promoter designed to express foreign gene products in E. coli efficiently. The hybrid plasmids, upon induction with isopropyl-l~-D-thiogalactopyranoside, expressed two polypeptides that were detected by [35S]methionine labelling. One of the induced proteins had a relative molecular mass (Mr) of approx. 46000 and corresponded to a I, as shown by immunoprecipitation with goat anti-reovirus antibody and a monoclonal antibody against al. The second induced protein had a Mr of approx.
INTRODUCTION
The reovirus al protein is central to the understanding of virus-host interactions and viral pathogenesis. It is the viral cell attachment protein (Weiner et al., 1980a; Lee et al., 1981) and the viral haemagglutinin (Weiner et al., 1978) . These properties are responsible for a wide range of effector functions exhibited by the al protein, including cell and tissue tropism, mediated through interactions with receptors on lymphocytes and neurons (Finberg et al., 1979; Fontana & Weiner, 1980; Weiner et al., , 1980a .
The reovirus S1 gene has recently been cloned and sequenced and shown to possess two overlapping open reading frames (Bassei-Duby et al., 1985; Cashdollar et al., 1985; Nagata et at., 1984) . Several studies have demonstrated that both reading frames are utilized in vivo and in vitro (Ernst & Shatkin, 1985; Sarkar et al., 1985; Jacobs & Samuel, 1985) . The reading frame starting with the 5' proximal AUG codes for the al polypeptide [predicted relative molecular mass (Mr) 49071], and the reading frame starting with the second AUG from the 5' end codes for a polypeptide of predicted Mr 16143, which we have called as (Sarkar et aL, 1985) has also been termed p14 (Ernst & Shatkin, 1985) or alb (Jacobs & Samuel, 1985) .
One approach to studying the structure-function relationship of the al protein was to select antigenic variants that are resistant to neutralization by anti-al reovirus type 3 monoclonal antibodies. Several variants were isolated, among them the variant K strain which was shown to be avirulent because of its markedly reduced ability to grow in the brains of newborn mice . It has recently been shown that the cDNA sequence of the S1 gene of t This paper is dedicated to the memory of Dr Stewart MiUward.
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the immune-selected variant K strain differs from that of reovirus type 3 by a single base change at nucleotide position 1267, leading to conversion of a glutamic acid to a lysine at amino acid 419 of the al protein . It is thus likely that the receptor-binding region of the viral haemagglutinin maps to the carboxy terminus.
Protein trl constitutes only 1 ~ of the total proteins in reovirus particles (Smith et al., 1969) , thus rendering its purification from virus particles impractical. Consequently, to study the mechanism of function of al and to elucidate its role in virus spread and damage to the central nervous system, we undertook to express the trl proteins from reovirus type 3 and from variant K in Escherichia colt. The expression vector used was pKK233-2, which contains a tac promoter derived from the fusion between the lac UV5 promoter and the trp promoter (Amann et al., 1983) . In this manuscript we report on the expression in E. colt of the crl polypeptides of reovirus type 3 and of variant K. In addition, we show that the second polypeptide encoded by the S1 gene, as, is also expressed in E. colt, probably due to the fortuitous presence of a Shine-Dalgarno (S-D) sequence homologue upstream of the AUG codon at which translation of the as polypeptide begins. This finding has to be taken into consideration when analysing the function of the ol polypeptide in crude extracts orE. colt transformed with the reovirus S1 gene.
METHODS

Bacterial strains andpfasmids.
The host used for construction of the S1 expression vector was E. coti HB101. E. coti JM105 was utilized for protein expression studies. The cDNA expression vector, pKK233-2, was kindly provided by Dr J. Brosius (Columbia University, New York, U.S.A.). All standard molecular cloning techniques were carried out according to published procedures (Maniatis et af., 1982 and references therein) .
Construction o]pKK/reo $1 and pKK/reo SIK expression ~,ectors. The cloning strategy for constructing pKK/reo St and pK K/reo S IK is shown in Fig. ! (a, b) respectively. A full-length eDNA clone of the S 1 gene of the reovirus type 3 (Dearing strain) and the variant K strain was used for making the constructions (Bassel-Duby etat., 1985) . Tile ~I coding region and downstream pBR322 sequences were obtained after restriction endonuclease cleavage of pBR/reo $1 (see Fig. 1 ) with BamHI and PvulI and purification of the BarnHI-PvulI fragment from an agarose get, using the method of Vogelstein & Gillespie (1979) . The BamHI cohesive end was rendered blunt-ended with the Klenow fragment of DN A polymerase I, reconstructing the entire al coding region except for the initiator ATG. The expression vector pKK233-2 was treated with Ncol and rendered blunt-ended with the Klenow fragment of DNA polymerase I and the two DNA fragments were ligated with T4 DNA ligase. The pKK/reo $1 construct generated contained the entire al coding region fused in-frame with the translation initiation codon obtained from pKK233-2. The pKK/roo S1K construct which contained the eDNA of the reovirus K variant SI gene was generated as shown in Fig. I (b) . The plasmid pBR/reo S1K was cleaved with BamHI and the cohesive ends were filled in with the Klenow fragment of DNA polymerase I. The DNA mixture was then treated with H/ndlII and the fragment containing the al coding region, Mong with downstream pBR322 sequences, was purified from an agarose gel (Vogelstein & Gillespie, 1979) . pKK233-2 was digested with NcoI and the cohesive ends were filled in with the Klenow fragment of DNA polymerase I followed by digestion with HindlII. The two fragments were ligated using T4 DNA ligase as shown schematically in Fig. 1 (b) .
Induction of expression of reoviru~ S1 gene. Overnight cultures (0.2 ml) of E. coti JM t 05 harbouring plasmid pK233-2, pKK/reo S1 or pKK/reo SIK were inoculated in M9 medium (10 ml) containing ampicillin (50 ~g/ml) and grown at 37 °C to an OD5~0 of 0-5. Chloramphenicol was added to a final concentration of 68 pg/ml and the cultures were incubated overnight. Cells (5 mt) were harvested at 2500g for 8 min, washed with I ml of 1 × M9 salts, pelleted in a microfuge for 5 min at 4 °C, resuspended in I ml of 1 × M9 salts containing 0.5 × Difco methionine assay medium, l mM-isopropyl-~-D-thiogalactopyranoside (1PTG) and 25~tCi [~sS]methionine (> 1000 Ci/mmoL) and incubated for 30 min at 37 ~C. Cells were processed as described in the figure legends. For the immunoprecipitation experiments, bacteria were sonicated as described by Wang & Baltimore (1985) . The sonicate was centrifuged at 45000g for 30 rain, and the supernatant was used for immunoprecipitation. Only approximately 5% of the reovirus-encoded proteins al and as were present in the supernatant fraction.
Immunoprecipitation of the al protein.
Goat anti-reovirus (type 3) antibody or anti-al (type 3) monoclonal antibody (G5) were used for immunoprecipitation analysis. Purified goat anti-reovirus (type 3) IgG, raised against purified reovirns virions, was a generous gift from Dr S. Millward (McGill University, Montreal, Canada). The G5 anti-al monoclonal antibody has been described elsewhere (Burstin et al., 1982) . For immunoprecipitation, antibodies (10 ~tl of goat anti-reovirus serum or goat preimmune serum; 100 ~tl of G5 hybridoma cell culture supernatant or NS-1 cell Culture supernatant) were preabsorbed with 20 ~tl non-induced JM105 bacterial extract in 200 ~tl Triton buffer [1% Triton X-100, 0-02% sodium azide, 10 mM-EDTA, 10 mM-methionine in phosphatebuffered saline (PBS)] containing 1.0 M-NaC1. Samples were rotated at room temperature for 2 h, centrifuged for 5 min in an Eppendorf microfuge and the supernatant was divided into two portions. To one portion, 
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[35S]methionine-labelled bacterial extract (prepared as described above) from bacteria containing pKK233-2 was added. To the other portion, [ssS]methionin¢-labelled extract from bacteria containing pKK/reo SI or pKK/reo S1K was added. Samples were rotated overnight at 4 °C followed by the addition of Protein A-Sepharose (Pharmacia; 80 ~1 of a 15 % suspension in 0-9 % saline) and mixing was continued for I h at room temperature. The Sepharose beads were recovered by centrifugation, washed three times with 0-5 ml Triton buffer, three times with 0-9% saline and finally boiLed for 5 rain in 30 p,l of SDS-electrophoresis sample buffer (Laemmli, 1970) before analysis on SDS-polyacrylamide gels. Cellbinding assay. After induction with IPTG, cells were processed as described by Watt et at. (1985) . The final pellet was solubilized in 50m~-Tris HC1 pH 8.0 containing 2 mM-EDTA, 0.1 mra-phenylmethylsulphonyl fluoride, 0.1 mu-dithiothreitoi, 5 ~ (w/v) glycerol and dialysed overnight against several changes of the same buffer.
[ssS]Methionineqabelled fractions (15 gl; 16000 c.p.m./gi) from bacteria containing pKK233-2, pKK/reo S1 or pKK/reo S1K were incubated with confluent monolayers of mouse L929 cells growing on 60 × 15 mm Petri dishes. After incubation for i .5 h at 4 ~C with intermittent rocking, monolayers were washed five times with 5 ml cold PBS and the cells were lysed with 200 lal SDS sample buffer, vortexed, and heated to 90 °C for 5 min. Seventy p.1 of sample was subjected to electrophoresis on a 10 to 15~ SDS-polyacrylarnide gel followed by fiuorography. The gel was exposed for 14 days against XAR-5 film (Kodak).
RESULTS
To express the al protein in E. coli we subcloned the S1 eDNA of reovirus type 3 and variant K into the expression vector pKK233-2 as shown diagrammatically in Fig. 1 and as described in Methods. Plasmids pKK233-2 and its derivatives containing the type 3 or the variant K S1 gene were transfected into E. coli which were subsequently grown in the presence of chloramphenicol to increase the plasmid copy number (Neidhardt et al., 1980) . Expression of the inserted genes was induced with IPTG and the pattern of protein synthesis was determined by growing the cells in the presence of [35S]methionine, followed by analysis of labelled proteins on SDS-polyacrylamide gels. Fig. 2 shows the pattern of polypeptides synthesized by E. coli harbouring plasmids pKK233-2, pKK/rco SI and pKK/reo S1K. . Expression of S1 gene-coded polypeptides. E. coil cells containing pKK233-2 (lane 1), pKK/reo S1 (lane 2) or pKK/reo S1K (lane 3) were induced in the presence of pS]methionine as described in Methods. Samples (50 ~tl) were removed, pelleted in a mierofuge for 5 rain at 4 °C, resuspended in 30# SDS sample buffer (Laemmli, 1970) , and boiled for 5 min. Cell lysates (10 p.1; 5 × 105 c.p.m./~tD were subjected to electrophoresis on a 10 to 15~ SDS-polyacrytamide gel in Laemmli's buffer; the gel was treated with En3Hance (New England Nuclear), dried, and exposed to a Fuji X-ray film for 5 h. The numbers in the left margin indicate Mr of standard marker proteins.
Comparison of the polypeptide profiles showed that the synthesis of several polypeptides (e.g. that of Mr approx. 32000) was reduced in cultures bearing plasmids p K K / r e o S1 or p K K / r e o S I K as compared to plasmid pKK233-2. This phenomenon has been previously observed (Neidhardt et al., 1980) . The significant result in this experiment was that a polypeptide of Mr approx. 46000 was synthesized in bacteria containing the plasmids p K K / r e o S1 and p K K / r e o S 1 K, but not in bacteria harbouring the cloning vector pKK233-2. This polypeptide had the Mr expected for the al polypeptide. [35S]Methionine.labelled bacterial extract (3 gl; 25000 c.p.m./l~l) harbouring pKK233-2 or pKK/reo S1 was incubated with 3 ~tl of goat anti-reovirus antibody or 100 Ixl of G5 monoclonal antibody. Immune complexes were formed as described in Methods. Samples were analysed on a 10 to 15% SDS-polyacrylamide gel; the gel was subsequently treated with En3Hance, dried, and exposed to Fuji X-ray film for 12 h. Lanes 1 and 2, bacterial extract from E. coli harbouring pKK233-2 or pKK/reo S1, respectively. The antibodies and bacterial extracts which were used for immunoprecipitation are as follows: lane 3, non-immune goat IgG and pKK233-2; lane 4, non-immune goat IgG and pKK/reo S1; lane 5, goat anti-reovirus and pKK233-2; lane 6, goat anti-reovirus and pKK/reo S1; lane 7, NS-1 cell culture supernatant and pKK233-2; lane 8, NS-I supernatant and pKK/reo SI; lane 9, G5 and pKK233-2; lane 10, G5 and pKK/reo SI.
values to al, ranging from 42000 to 54000 based on migration in phosphate or Laemmli buffer gel systems (e.g. Smith er al., 1969; Both et al., 1975) . These discrepancies might be due to the use of different percentage acrylamide gels. We estimated (by laser densitometry scanning of a lower exposure X-ray film image) that a l constituted 20 ~ of the labelled proteins. Of interest is the finding that another polypeptide of Mr approx. 12000 (indicated by arrowheads) was expressed in cells containing p K K / r e o S1 and p K K / r e o SI K but not in those containing plasmid pKK233-2. This polypeptide, which might correspond to the as polypeptide previously described (Ernst & Shatkin, 1985 ; Jacobs & Samuel, 1985; Sarkar et al., 1985) , made up 1 ~ of the total labelled proteins (as determined by laser densitometry scanning of the autoradiogram).
To demonstrate that the MT 46000 polypeptide corresponds to al, we used antibodies directed against al to immunoprecipitate [35S]methionine-labelled polypeptides from E.coli harbouring the plasmids p K K / r e o S1 and p K K / r e o S1K. Cells were induced with I P T G in the presence of . Analysis of immunoprecipitates from extracts of bacteria harbouring pKK233-2 or pKK/reo S1K using goat anti-reovirus or monoclonal anti-type 3 frl antibodies.
[3sS]Methionine-labeUed bacterial extract (3 p-l; 25000 c.p.m./gl) harbouring pKK233-2 or pKK/reo S1K was incubated with 3 p.1 of goat anti-reovirus antibody or 100 gl of G5 antibody. Samples were treated as described in Fig. 3 . The lanes are the same as in Fig. 3 except that extract from pKK/reo S1K-bearing E. coti was used instead of extract from pKK/reo SI.
[~S]methionine and cell extracts were treated with goat polyclonal antibodies against reovirus type 3 or G5 monoclonal antibody directed against al type 3 (Burstin et al., 1982) . Fig. 3 shows the results of such an immunoprecipitation: lanes 1 and 2 show the profile of polypeptides synthesized in response to pKK233-2 and pKK/reo S1, respectively. The putative al and as induced polypeptides are indicated by arrows. The extent of labelling of the latter polypeptides was apparently much lower than in Fig. 2 . This is because for Fig. 2 whole cell extracts were analysed by PAGE, whereas for Fig. 3 the supernatants of the sonicated cell extracts (which contain low amounts of the induced protein) were used for the immunoprecipitation studies (see Methods). Incubation of extracts from cells containing pKK233-2 with normal goat serum (lane 3), supernatant from NS-1 cells (lane 7), anti-reovirus antibody (lane 5) or G5 monoclonal antibody (lane 9) did not result in precipitation of radioactive material. In contrast, incubation extracts of cells containing pKK/reo S1 with anti-reovirus antibody (lane 6) or G5 monoclonal antibody (lane 10) resulted in the precipitation of only one polypeptide with an apparent Mr of approx. 46000, consistent with it being the al polypeptide. In another control experiment, NS-1 supernatant did not immunoprecipitate any polypeptide from cell extracts containing pKK/reo S1 (lane 8), but incubation with normal goat serum (lane 4) precipitated a small amount of the 46000 polypeptide, possibly because the goat might have had low titres against reovirus polypeptides due to endogenous infection.
As a further test to verify the identity of the Mr 46000 polypeptide as al, we performed the immunoprecipitation experiments on extracts from E. coli harbouring pKK/reo S1K plasmid. The G5 monoclona] antibody cannot react with the al polypeptide of the variant K strain , and consequently, if the 46000 polypeptide was indeed crl, it should not have been immunoprecipitated with this antibody. Fig. 4 shows the radioactive protein profile in pKK233-2-(lane 1) and pKK/reo S1K-(lane 2) containing cells (putative al is indicated by an arrow). Labelling of al polypeptide after IPTG induction is less evident in this figure (as compared to Fig. 2) as it was for Fig. 3 , because of the protocol used to obtain the cell fractions for immunoprecipitation (see Methods). Incubation of cell extracts containing pKK233-2 with goat normal serum (lane 3), anti-reovirus antibody (lane 5), NS-1 supernatant (lane 7) and G5 monoclonal antibody (lane 9) resulted in non-specific immunoprecipitation of a 66000 Mr polypeptide, but not of the al polypeptide. Incubation of extracts from cells containing pKK/reo S 1K plasmid with non-immune goat serum did not lead to immunoprecipitation of al potypeptide (lane 4), whereas incubation with goat anti-reovirus serum resulted in efficient precipitation of the a l polypeptide (lane 6). The most significant result in this experiment was, however, that the G5 monoclonal antibody did not immunoprecipitate the 46000 Mr polypeptide from cells harbouring the pKK/reo S1K plasmid (lane 10), as predicted from the inability of this antibody to recognize the variant K al protein. These results substantiate our conclusion that the 46 000 Mr polypeptide synthesized from the pKK/reo S1 and pKK/reo S 1K plasmids is al.
Expression of the as polypeptide from pKK/reo S1 (see Fig. 2 ) was unexpected since the insertion of the S 1 gene into the pKK233-2 expression vector was done such that an optimal S-D sequence would be placed upstream of the AUG that initiates rrl polypeptide synthesis. However, inspection of the nucleotide sequence upstream from the initiator AUG for as revealed the presence of a sequence, AACGAG, six nucleotides upstream from the initiator AUG (see Fig. 1 c) that differed by only one nucleotide from the S-D consensus sequence AAGGAG (Shine & Dalgarno, 1974) . Thus, the close resemblance of the reovirus sequence to the S-D sequence and its optimal distance from the AUG initiator for as, can most probably explain the synthesis of the putative as polypeptide from cells harbouring pKK/reo S1 and pKK/reo S1K (Fig. 2) .
To characterize the 12 000 Mr polypeptide (referred to here as p 12) synthesized from pKK/reo S1 and pKK/reo S1K, we analysed [3SS]methionine-labelled extracts from E. coli harbouring pKK233-2 or pKK/reo S1K side by side on an SDS-polyacrylamide gel with as polypeptide synthesized in vitro in a wheat germ translation extract. We have previously shown that as is synthesized in vitro when a truncated s 1 transcript is translated in a wheat germ extract (Sarkar et al., 1985) . Protein as synthesized in vitro migrated slightly more slowly than the p12 induced polypeptide seen in E. coli harbouring pKK/reo S1K or pKK/reo S1 (data not shown). To examine the similarity between as synthesized in the wheat germ extract and the p12 polypeptide induced in E. coil, we carried out tryptic peptide analysis of polypeptides extracted from gels. After trypsin digestion, the resultant peptides were resolved on CEL 300 plates by electrophoresis in the first dimension and chromatography in the second dimension. Fig. 5 shows the autoradiograms of [3 sS]methionine tryptic maps of as polypeptide synthesized in vitro (Fig. 5 a) , p 12 polypeptide synthesized in E. coil in response to pKK/reo S 1K (Fig. 5 c; although the amount of radioactivity spotted was the same in all panels, the intensity of the spots in this panel are lower than in a, perhaps because of the presence of several bacterial polypeptides in the p12 preparation which would yield a diffuse background, or alternatively that only partial cleavage was obtained in c), and a mixture of trypsin digestion products of the two polypeptides (Fig. 5b) . Inspection of the nucleotide sequence of the S1 gene Cashdollar et al., 1985; Nagata et al., 1984) predicted that four [35S]methionine-labelled peptides should be generated by trypsin digestion of as. Three peptides, indicated by arrowheads, were detected in both tryptic digest preparations whereas a fourth peptide observed in the as preparation (indicated by an arrow) was not present in the preparation from the pKK/reo S1K-induced p12. The absence of this spot in the p12 preparation might be due to amino-terminal proteolytic cleavage of the induced peptide resulting in loss of the initiator 2 Fig. 5 . Comparative tryptic peptide map analysis of the as polypeptide synthesized in a wheat germ extract programmed with a truncated sl mRNA and the approx. M r 12000 polypeptide synthesized in pKK/reo S1K-containing cells. Both polypeptides were resolved on a 10 to 15~ SDS polyacrylamide gradient gel, and the respective bands were eluted from the dried gel and processed as described by Sarkar et at. (1985) , except that the display of first (1) and second (2) dimensions was reversed; approx. 9000 c.p.m, was spotted onto CEL 300 plates. For mixing experiments, approx. 4500 c.p.m, from each digestion reaction was spotted together. After electrophoresis and chromatography, plates were exposed to Cronex X-ray film for 2 days. (a) as polypeptide; (b) as polypeptide plus the 12000 polypeptide induced in E. cofi harbouring pKK/reo S 1K; (c) 12 000 polypeptide from E. eoti harbouring pKK/reo SIK. The origin of application is indicated by a circle.
methionine and hence loss of the radioactive spot. The ability of E. coli to degrade foreign and mutant proteins is well documented (Goldschmidt, 1970; Lin & Zabin, 1972; Plattet al., 1970) . It is clear from the peptide analysis that the Mr approx. 12000 polypeptide produced upon induction of E. coti harbouring pKK/reo S1K was similar to as synthesized in vitro.
To examine whether the al protein synthesized in E. coli was functional, we assayed its ability to bind to cell surface receptors of mouse L fibroblasts. This approach was based on studies by Lee et al. (1981) showing that free ~1 can bind to these cells. Monolayers of L cells were incubated with bacterial cell fractions enriched for crl to allow adsorption of al protein to the cell receptor, followed by washing and cell lysis with SDS sample buffer and analysis on a polyacrylamide gel. As shown in Fig. 6 , al produced from E. coti harbouring pKK/reo S1 or pKK/reo S1K can bind to L cells (lanes 2 and 3). This is in contrast to extracts of E. coli harbouring pKK233-2 in which no binding of a 46000 polypeptide was seen (lane 1). The amount of al which bound to L cells was very low; the reasons for this are unclear, but may reflect the low abundance of al receptors or inefficiency of the assay.
DISCUSSION
We have described the cloning and expression of the SI gene of reovirus type 3 and variant K in E. coll. The manner in which our genetic manipulations were carried out ensured that the expressed al protein did not differ in amino acid sequence from the viral al protein. However, a pertinent question is whether the expressed al protein is structurally identical to the viral al protein. Based on the predicted amino acid sequence of the a I protein and electron microscopy studies of reovirus (unpublished data), the structure of the ai protein is believed to be a-helical at the amino terminus and globular at the carboxy terminus. The G5 monoclonal antibody recognizes a carboxy-terminal region of the al protein. This was determined by sequence comparison of the SI gene of reovirus type 3 and the (G5) immune-selected variant K. It is of interest that G5 does not react with al in a Western blot assay (unpublished data). This indicates that the monoclonal antibody is probably recognizing a conformation-dependent structure on the al protein. Since the G5 monoclonal antibody binds to the expressed ol protein, the conformational structure of the al protein, at least at the carboxy terminus, is identical to that of the viral al protein. It is not known, however, how the proteins compare with respect to post- translational modifications. This is significant ia the light of recent reports predicting three potential glycosylation sites from the amino acid sequence of the viral haemagglutinin (BasselDuby et aL, 1985; Cashdollar et al., 1985; Nagata et al., 1984) . It has recently been reported that a ~rl receptor is the//-adrenergic receptor (Co et af., 1985) . Expression and purification of al from E. coli should allow us to investigate this receptor and study it in terms of its biochemical and physical characteristics. In addition, since the el synthesized in vitro binds to L cells, it will now be possible, using oligonucleotide site-directed mutagenesis, to map the receptor-binding site of the crl polypeptide.
In a recent report, Masri et aL (1986) expressed a fusion protein ot ~ el and lacZ which exhibited cell-binding and haemagglutination activities. However, we believe that for future studies it would be preferable to use crl that does not contain extra sequences at its aminoterminus. In addition, since we have shown that as can be expressed in E, coli harbouring the S 1 gene, functional studies of bacterially expressed al will require fractionation of crl from as.
A role for the as protein in reovirus infection has yet to be demonstrated. The as polypeptide is predicted to be basic (Cashdollar et al., 1985) and was not detected in purified reovirus (Ernst & Shatkin, 1985) . It has been proposed that it plays a role in the reovirus replication cycle (Ernst & Shatkin, 1985) . Expression and purification of as from E. coli should greatly facilitate elucidation of the role it plays in the reovirus infection cycle.
